A Phaseolus vulgaris cDNA encoding a putative aquaporin by Campos, Francisco et al.
Plant Gene Register PGR97-124
Plant Gene Register PGR97-124
Francisco Campos, Rosa M. Solórzano, Alejandro Garciarrubio, José M. Colmenero-Flores and 
Alejandra A. Covarrubias (1997) A Phaseolus vulgaris cDNA encoding a putative aquaporin 
(Accession No. U97023) (PGR97-124). Plant Physiol. 115: 313 
A Phaseolus vulgaris cDNA encoding a putative aquaporin 
(Accession No. U97023).
Francisco Campos, Rosa M. Solórzano, Alejandro Garciarrubio, José M. Colmenero-Flores and 
Alejandra A. Covarrubias(*). 
Departamento de Biología Molecular de Plantas, Instituto de Biotecnología, UNAM. Apdo. Postal 510-
3, Cuernavaca, Morelos 62250, México. 
(*)Corresponding author:E-mail crobles@ibt.unam.mx;FAX (52)(73)139988 
Footnote: This work was supported by CONACyT grant 0131P-N to AAC. 
The Major Intrinsic Protein (MIP) is a large family of integral membrane proteins with six putative 
transmembrane domains conserved throughout evolution. Members of this family have been identified 
in many organisms, ranging from bacteria to mammals. Functional data has been reported for some 
members of the different subfamilies (Chrispeels and Agre, 1994; Agre et al., 1995). There are MIPs 
that are thought to constitute relatively simple but selective channels for a variety of ions or small 
uncharged molecules. In the case of the bacterial glycerol facilitator GlpF, it has been shown that it 
facilitates glycerol, other polyhidric alcohols, urea and glycine uptake into E. coli (Maurel et al., 1994). 
For the bovine prototype MIP26, there is data showing that it serves as voltage-dependent anion channel 
(Ehring et al., 1990). Other MIP members have been shown to facilitate transport of water in plants and 
animals which are known as aquaporins (Chrispeels and Agre, 1994; Chrispeels and Maurel 1994). 
Different subfamilies have been identified by sequence comparisons which allows to distinguish animal 
and plant genes and that may help to recognize different functions of MIPs (Yamada et al., 1995). 
Interested in the function of proteins involved in water or solutes transport, we isolated a member of the 
MIP gene-family from common bean (Phaseolus vulgaris) using as probe a pea cDNA encoding a 
putative turgor responsive MIP (Guerrero et al., 1990). The sequence analysis of the putative PvMip-1 
indicated that it can be classified within the subfamily of plant MIP genes encoding aquaporins. 
Northern-blot analysis showed that the PvMip-1 transcript is present in roots, leaves and stems. In spite 
of the high homology with the pea turgor responsive PsMip-7a cDNA, drought and ABA treatments do 
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not lead to an induction of the PvMip-1 transcript accumulation. In contrast, a reduction in the PvMip 
transcript levels was detected in response to long water deficit treatments. Similar expression patterns 
have been found in some A. thaliana aquaporins transcripts (Kammerloher et al., 1994). 
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Table 1. Characteristics of a cDNA from common bean encoding a putative aquaporin. 
Organism: 
Phaseolus vulgaris L. cv negro Jamapa. 
Gene product: 
PvMip-1 cDNA encodes a putative water-channel protein (aquaporin) and belongs to the Major 
Intrinsic Protein (MIP) family. 
Source: 
A cDNA library in lambda gt11 was constructed from poly(A+) RNA of water deficit- and ABA-
treated 21-day-old bean plants. 
Method of isolation: 
Library was screened by using the turgor-responsive 7a cDNA clone from pea (Guerrero et al., 
1990 ) as hybridization probe. A full-length cDNA clone was isolated and subcloned into 
pBluescript. The complete nucleotide sequence of both strands was obtained. 
Characteristics of cDNA: 
PvMip-1 cDNA has a length of 1213 bp from which 312 bp correspond to the 3'-untranslated 
region. PvMip-1 cDNA shows 80% homology, within the coding region, with the pea cDNA 
clone 7a previously identified as a putative aquaporine. 
Structural features of the deduced protein: 
The open reading frame of the PvMip-1 cDNA clone encodes a protein of 289 amino acids with a 
predicted molecular mass of 30.8 kDa and isoelectric point of 8.3. The deduced protein sequence 
shows six putative transmembrane regions and the MIP family consensus sequence NPA. At the 
amino acid level, PvMip-1 exhibit an identity of 89.5% with the 7a protein from pea (Guerrero et 
al., 1990) and 88.5% with the TMP-C A. thaliana transmembrane protein (Kinoshita et al., 1994) 
Expression characteristics: 
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Similar levels of the 1.2-kb PvMip-1 transcript were detected in well- irrigated and water-limited 
etiolated seedlings and mature green plants. Additionally, the PvMip-1 transcript was not 
responsive to ABA treatments and was absent in bean dry seeds and nitrogen-fixing nodules. 
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